Influence of Spray Drying on Amino Acid Composition and the Immunological Value of Egg Yolk Preparations. by ZYZAK, Artur & RZĄSA, Anna
246 
 
Bulletin UASMV, Veterinary Medicine, 69(1-2)/2012 
Print ISSN 1843-5270; Electronic ISSN 1843-5378 
 
Influence of Spray Drying on Amino Acid Composition  
and the Immunological Value of Egg Yolk Preparations. 
 
Artur ZYZAK, Anna RZĄSA 
 
Department of Immunology, Pathophysiology and Veterinary Prevention,  
Wroclaw University of Environmental and Life Sciences, ul. Norwida 31, 50-375 Wrocław, Poland; e-
mail: anna.rzasa@up.wroc.pl 
 
Abstract: There was estimated nutrition and immunological quality of spray-dried egg yolk preparations. 
There was observed  increase concentration of total protein, IgY and amino acid composition in final 
products.   
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Introduction In 1965 the amino acid composition of egg proteins was recognized, by the 
WHO as a standard and currently is used in evaluation the biological value of protein and other 
products. Whole eggs or their selected fractions are also used as components in the animal feed 
industry. This is not only due to their high nutritional value, but also because of their 
immunoprotective properties associated with the presence of easily available egg yolk 
immunoglobulines (Ig Y) [Chernysheva et al., 2004, Kweon et al., 2000]. The fragility and 
perishable nature of fresh eggs makes them difficult to transport and storage. Therefore in food and 
feed industry attention is focused on obtaining “ready-for-use” egg products such as spray-dried 
eggs and spray-dried egg components (egg yolk, egg white, egg yolk plasma) [Akpinar-Bayizit at 
al., 2010]. It is also known that each processing method, including spray-drying leads to many 
changes in the composition of egg and its nutritional value [Franke, Kießling, 2002]. 
Aims and objectives The aim of this study was to investigate the effect of spray-drying 
conditions on the changes in the amount of total protein, IgY and amino acid composition of 
spray-dried egg yolk preparations. 
Materials and methods Fresh eggs were obtained from Lohman Brown lying hens from 
the commercial egg farm. Collected eggs were properly prepared, in order to separate the raw egg 
yolks and egg yolk plasma. In the next stage prepared yolks and yolk plasma were dried in APV 
Anhydro A/S type LAB S1 spray-dryer. Obtained dry yolk preparations were analyzed 
accordingly to the level of total protein (Pierce BCA Protein Assay Kit), the level of egg yolk 
immunoglobulines (Radial immune diffusion) and amino acid composition (Ingos Automatic 
amino acid analyzer AAA 400). 
Results and Discussion Table 1 presents the average concentration of total protein and 
IgY in raw yolks and spray-dried preparations.  
Tab 1.  
 
               Source 
Ingredient Raw yolk Spray-dried yolk Spray-dried plasma 
Total protein 121,75 g/kg  (2,07 g/egg) 255,00 g/kg (2,05 g/egg) 720 g/kg (0,35 g/egg) 
IgY 15,69 g/kg (0,27 g/egg) 16,20 g/kg (0,13 g/egg) 265,44 g/kg (0,13 g/egg) 
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Spray dried yolk samples showed higher total values of protein than unprocessed egg 
yolks. This is due to high sample dehydration, during spray drying process (up to 97% less H2O 
in spray dried samples). The results were in agreement with findings reported by Akpinar-Bayizit 
at al., (2010). Assuming that the raw egg yolk weights about 16g and contains about 50% water, 
it was found out that drying did not significantly affect the protein amount. Its level is reduced 
only by 0.02 g per egg. The lower amount of protein in plasma (0,35 g/egg) is caused by the lost 
of significant part of unplasmatic yolk fraction during plasma preparation (Kopeć et. al, 2009).  
Drying has unfavorable effect on the content of Ig Y in preparations. Loss of this 
component reaches 50 % per one egg (0,27 g in raw yolk and 0,13 g in spray-dried yolk 
preparations). Same share of Ig Y (noticed for both dried preparations) confirms the 
effectiveness and quality of the yolk plasma isolation process. 
Table 2 contains concentrations of some chosen amino acid (AA) of fresh yolks and 
yolk preparations. Comparing those data one noticed that the spray-drying process did not 
strongly affect the level of amino acids in relation to one egg (mg/egg). The increased values of 
AA in dry yolk samples were also connected with their dehydration.  
 
Tab 2. 
 
(*Data from www.nutritiondata.self.com, **own research). 
 
       Source 
 
AA 
Raw yolk* 
 
Spray-dried yolk** 
 
Spray-dried plasma** 
 
Aspartic acid 15,50 mg/g (248 mg/egg) 32,78 mg/g (262,2 mg/egg) 57,36 mg/g 
Isoleucine 8,66 mg/g (138,6 mg/egg) 16,41 mg/g (131,3 mg/egg) 25,33 mg/g 
Tyrosine 6,78 mg/g (108,5 mg/egg) 14,21 mg/g (113,7 mg/egg) 23,92 mg/g 
Histydine 4,16 mg/g (66,6 mg/egg) 8,60 mg/g (68,8 mg/egg) 13,73 mg/g  
Lysine 12,7 mg/g (203,2 mg/egg) 25,12 mg/g (201 mg/egg) 35,49 mg/g 
Methionine 3,78 mg/g (60,48 mg/egg) 6,77 mg/g (54,2 mg/egg) 11,85 mg/g 
Tryptophan 1,77 mg/g (28,3 mg/egg) 4,63 mg/g (37,0 mg/egg) 9,71 mg/g 
 
 
CONCLUSION 
 
 The spray-drying process enables removal of nearly all water from heat sensitive 
product – egg yolk. Therefore this process has a positive effect on the level of egg components in 
a final product. Dehydrated products showed higher concentrations of protein, Ig Y and amino 
acids compared to liquid yolk.  
Referring the results to the single egg calculations, can be observed that spray–drying does 
not strongly affects the level of protein and amino acids, but caused significant decrease of the Ig Y 
level.  This negative effect on Ig Y concentration should be considered, for example during 
preparation of the feed mixture containing Ig Y as an immune protective additive, after first of all 
correction for achieving a balance composition of AA in feed receptor. 
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